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ȺɇɈɌȺɐȱə Ɂɚ ɞɨɩɨɦɨɝɨɸ ɿɧɬɟɪɩɨɥɹɰɿʀ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɚɧɢɯ ɡɚ ɦɟɬɨɞɨɦ Ʌɚɝɪɚɧɠɚ ɛɭɥɚ ɜɢɡɧɚɱɟɧɚ ɡɛɟɪɟɠɟɧɿɫɬɶ
ɩɥɨɞɿɜ ɹɛɥɭɧɿ ɡ ɜɢɯɨɞɨɦ ɫɬɚɧɞɚɪɬɧɨʀ ɩɪɨɞɭɤɰɿʀ ɧɟ ɦɟɧɲɟ  Ɉɬɪɢɦɚɧɿ ɞɚɧɧɿ ɫɜɿɞɱɚɬɶ ɳɨ ɫɟɪɟɞɧɹ ɪɨɡɪɚɯɭɧɤɨɜɚ
ɡɛɟɪɟɠɟɧɿɫɬɶ ɩɥɨɞɿɜ ɹɛɥɭɧɿ ɛɭɥɚ ɞɟɳɨ ɧɢɠɱɨɸ ɩɨɪɿɜɧɹɧɨ ɡ ɮɚɤɬɢɱɧɨ ɨɬɪɢɦɚɧɨɸ Ɇɚɤɫɢɦɚɥɶɧɨɸ ɡɛɟɪɟɠɟɧɿɫɬɸ
ɯɚɪɚɤɬɟɪɢɡɭɜɚɥɢɫɹɩɥɨɞɢɹɛɥɭɧɿɫɨɪɬɭɎɥɨɪɿɧɚɚɦɿɧɿɦɚɥɶɧɨɸ± ɫɨɪɬɭȽɨɥɞɟɧȾɟɥɿɲɟɫɈɫɧɨɜɧɢɦɩɨɝɨɞɧɢɦɱɢɧɧɢɤɨɦɹɤɢɣ
ɦɚɽ ɧɚɣɛɿɥɶɲ ɿɫɬɨɬɧɢɣ ɜɩɥɢɜ ɧɚ ɡɛɟɪɟɠɟɧɿɫɬɶ ɩɥɨɞɿɜ ɹɛɥɭɧɿ ɽ ɫɟɪɟɞɧɿ ɦɚɤɫɢɦɚɥɶɧɿ ɬɟɦɩɟɪɚɬɭɪɢ ɨɫɬɚɧɧɶɨɝɨ ɦɿɫɹɰɹ
ɮɨɪɦɭɜɚɧɧɹɩɥɨɞɿɜ 
Ʉɥɸɱɟɜɵɟɫɥɨɜɚ ɡɛɟɪɟɠɟɧɿɫɬɶ ɩɨɝɨɞɧɿɭɦɨɜɢɹɛɥɭɧɹɜɬɪɚɬɢɦɚɫɢɫɬɚɧɞɚɪɬɧɚɩɪɨɞɭɤɰɿɹɯɜɨɪɨɛɢɚɧɬɢɨɤɫɢɞɚɧɬɢ 
 
DEFINITIONS OF APPLE FRUITS PRESERVATION 
Ɇ6ERDYUK*,  N. GAPRINDASHVILI 
 
Department of technology of processing and storage of agricultural products, Tavria State Agrotechnological University, Melitopol, 
UKRAINE 
 
ABSTRACT The study devoted to the definition of apple fruit preservation with the output of standard products above 90%. The four 
apple fruit varieties were selected for studies: Idared, Golden Delicious, ReinetteSimirenko, Florina. The fruits were collected in the 
harvesting stage of maturity from the orchard entered the trade fruiting season with the normal yield and good phytosanitary 
condition. The temperature in the storage chamber was ɨɋ, relative humidity 90 ... 95%. The methods of variation statistics were 
used in the data analysis and processing and model prediction value of the final result. By using interpolation method Lagrange in 
the evaluation of experimental data the survival time of apple fruits was accurately determined with the output of standard 
production above 90%. The obtained data show that the average estimated survival time of apple fruit was slightly lower compared 
with the actually received. A maximum preservation characterized the apple fruits of variety Florina and minimal - the Golden 
Delicious variety. The main weather factor that has the most significant impact on the safety of apple fruits is average of maximum 
temperature during last month of the fruit formation. The dominant influence on the preservation of  ReinetteSimirenko apple fruits 
was a ratio phenol / polyphenol oxidase activity (Ph / PHO), while antioxidant enzymes are crucial for the preservation of  Idared 
and Florina varieties. The excessive weight losses during storage of the fruits of apple varieties Golden Delicious caused an 
imbalance of antioxidant defense system and significantly reduce survival time. 
Keywords: survival time, weather, apple, weight loss, standard products, disease, antioxidants. 
 
ȼɫɬɭɩ 
 
ɉɥɨɞɢ ɹɛɥɭɧɿ ɜɜɚɠɚɸɬɶɫɹ ɞɿɽɬɢɱɧɢɦ
ɩɪɨɞɭɤɬɨɦ ɹɤɢɣ ɜɨɥɨɞɿɽ ɧɟ ɬɿɥɶɤɢ ɩɨɠɢɜɧɨɸ ɚ ɣ
ɥɿɤɭɜɚɥɶɧɨ-ɩɪɨɮɿɥɚɤɬɢɱɧɨɝɨ ɞɿɽɸ ɉɨɠɢɜɧɿ ɹɤɨɫɬɿ
ɹɛɥɭɤ ɨɛɭɦɨɜɥɟɧɿ ɜɦɿɫɬɨɦ ɜɭɝɥɟɜɨɞɿɜ ɤɢɫɥɨɬ
ɮɟɧɨɥɶɧɢɯ ɪɟɱɨɜɢɧ ɮɟɪɦɟɧɬɿɜ ɬɨɳɨ ɍ ʀɯ ɫɤɥɚɞɿ 
ɜɢɹɜɥɟɧɨ ɩɨɧɚɞ ɞɟɫɹɬɢ ɜɿɬɚɦɿɧɿɜ ɧɟɨɛɯɿɞɧɢɯ ɞɥɹ
ɥɸɞɢɧɢ [1, 2].  
Ɉɬɠɟ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɧɚɫɟɥɟɧɧɹ ɤɪɚʀɧɢ
ɩɥɨɞɚɦɢ ɹɛɥɭɧɿ ɩɪɨɬɹɝɨɦ ɰɿɥɨɝɨ ɪɨɤɭ ɭ ɦɟɠɚɯ
ɧɚɭɤɨɜɨ-ɨɛʉɪɭɧɬɨɜɚɧɢɯ ɧɨɪɦ ɧɟɨɛɯɿɞɧɨ ɧɟ ɬɿɥɶɤɢ
ɡɛɿɥɶɲɢɬɢ ʀɯ ɜɢɪɨɛɧɢɰɬɜɨ ɚ ɣ ɡɧɚɱɧɨ ɫɤɨɪɨɬɢɬɢ 
ɜɬɪɚɬɢɩɪɢɡɛɟɪɿɝɚɧɧɿ [3]. 
Ɉɫɨɛɥɢɜɚ ɰɿɧɧɿɫɬɶ ɩɥɨɞɿɜ ɹɛɥɭɧɿ ɨɛɭɦɨɜɥɟɧɚ
ɡɞɚɬɧɿɫɬɸ ɡɛɟɪɿɝɚɬɢɫɹ ɩɪɨɬɹɝɨɦ ɬɪɢɜɚɥɨɝɨ ɩɟɪɿɨɞɭ ɡ
ɦɚɤɫɢɦɚɥɶɧɢɦɡɛɟɪɟɠɟɧɧɹɦɹɤɨɫɬɿ [4]. 
ɉɿɞ ɹɤɿɫɬɸ ɩɥɨɞɿɜ ɪɨɡɭɦɿɽɬɶɫɹ ʀɯ ɛɿɨɥɨɝɿɱɧɚ
ɰɿɧɧɿɫɬɶ ɹɤɚ ɜɢɡɧɚɱɚɽɬɶɫɹ ɯɿɦɿɱɧɢɦ ɫɤɥɚɞɨɦ ɿ
ɬɨɜɚɪɧɿɫɬɶɳɨɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹɜɢɯɨɞɨɦɫɬɚɧɞɚɪɬɧɨʀ
ɩɪɨɞɭɤɰɿʀ ɬɚ ɜɬɪɚɬɚɦɢ ɦɚɫɢ. ȼ ɛɚɝɚɬɶɨɯ ɪɨɛɨɬɚɯ
ɡɚɡɧɚɱɟɧɨ ɳɨ ɧɚ ɮɨɪɦɭɜɚɧɧɹ ɹɤɿɫɧɢɯ ɩɨɤɚɡɧɢɤɿɜ 
ɹɛɥɭɤ ɜɩɥɢɜɚɸɬɶ ɛɚɝɚɬɨ ɮɚɤɬɨɪɿɜ ɭɦɨɜɢ
ɜɢɪɨɳɭɜɚɧɧɹ ɚɝɪɨɬɟɯɧɿɱɧɿ ɡɚɯɨɞɢ ɦɟɬɟɨɪɨɥɨɝɿɱɧɿ
ɭɦɨɜɢ ɜɟɝɟɬɚɰɿɣɧɨɝɨ ɩɟɪɿɨɞɭ ɫɬɭɩɿɧɶ ɫɬɢɝɥɨɫɬɿ ɩɿɞ
ɱɚɫ ɡɧɿɦɚɧɧɹ ɫɬɿɣɤɿɫɬɶ ɫɨɪɬɿɜɞɨ ɯɜɨɪɨɛ ɿɲɤɿɞɧɢɤɿɜ
ɭɦɨɜɢɡɛɟɪɿɝɚɧɧɹɬɨɳɨ[5 - 9]. 
ɍ ɜɢɪɨɛɧɢɱɢɯ ɭɦɨɜɚɯ ɪɚɰɿɨɧɚɥɶɧɢɦ ɬɚ
ɟɤɨɧɨɦɿɱɧɨ ɨɛʉɪɭɧɬɨɜɚɧɢɦ ɜɜɚɠɚɽɬɶɫɹ ɬɟɪɦɿɧ
ɡɛɟɪɿɝɚɧɧɹɩɥɨɞɿɜɡɜɢɯɨɞɨɦɫɬɚɧɞɚɪɬɧɨʀɩɪɨɞɭɤɰɿʀɧɟ
ɦɟɧɲɟɁɩɨɝɥɹɞɭɧɚɰɟɬɟɪɦɿɧɡɛɟɪɿɝɚɧɧɹɩɥɨɞɿɜ
ɡ ɡɚɝɚɥɶɧɢɦɢ ɜɬɪɚɬɚɦɢ ɧɟ ɛɿɥɶɲɟ  ɜ ɩɪɚɤɬɢɰɿ
ɡɛɟɪɿɝɚɧɧɹɩɪɢɣɧɹɬɨɧɚɡɢɜɚɬɢ ɡɛɟɪɟɠɟɧɿɫɬɸɩɥɨɞɿɜ 
ɇɚɫɶɨɝɨɞɧɿɲɧɿɣɞɟɧɶɜɢɡɧɚɱɟɧɧɹɪɚɰɿɨɧɚɥɶɧɨʀ
ɡɛɟɪɟɠɟɧɨɫɬɿ ɩɥɨɞɿɜ ɽ ɞɨɫɬɚɬɧɶɨ ɫɤɥɚɞɧɨɸ ɡɚɞɚɱɟɸ
ɋɩɪɚɜɚ ɜ ɬɨɦɭ ɳɨ ɩɟɪɟɝɥɹɞɢ ɫɬɚɧɭ ɩɥɨɞɿɜ ± 
ɤɨɧɬɪɨɥɶɧɿ ɪɟɜɿɡɿʀ ± ɩɪɨɜɨɞɹɬɶ ɩɿɞ ɱɚɫ ɡɛɟɪɿɝɚɧɧɹ
ɡɢɦɨɜɢɯɫɨɪɬɿɜɹɛɥɭɤɧɚɩɨɱɚɬɤɭɩɪɨɰɟɫɭ± ɱɟɪɟɡ«
ɦɿɫɹɰɿ ɚ ɧɚɩɪɢɤɿɧɰɿ ± ɳɨɦɿɫɹɰɹ ɑɚɫɬɿɲɿ ɪɟɜɿɡɿʀ
ɫɩɪɢɹɸɬɶ ɡɛɿɥɶɲɟɧɧɸ ɬɟɩɥɨɩɪɢɬɨɤɿɜ ɞɨ ɯɨɥɨɞɢɥɶɧɨʀ
ɤɚɦɟɪɢ ɬɚ ɩɨɪɭɲɟɧɧɸ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɭ
ɡɛɟɪɿɝɚɧɧɹɌɚɤɢɦɱɢɧɨɦ ɜɢɧɢɤɚɽɫɢɬɭɚɰɿɹɤɨɥɢɜɢɯɿɞ
ɫɬɚɧɞɚɪɬɧɨʀ ɩɪɨɞɭɤɰɿʀ ɩɿɞ ɱɚɫ ɩɟɪɟɞɨɫɬɚɧɧɶɨʀ ɪɟɜɿɡɿʀ
ɩɟɪɟɜɢɳɭɽ ɚɩɿɞɱɚɫɨɫɬɚɧɧɶɨʀ ɡɦɟɧɲɭɽɬɶɫɹɞɨ
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« ɳɨ ɡɧɚɱɧɨ ɡɦɟɧɲɭɽ ɟɤɨɧɨɦɿɱɧɭ
ɟɮɟɤɬɢɜɧɿɫɬɶɡɛɟɪɿɝɚɧɧɹ.  
Ɂ ɩɨɝɥɹɞɭ ɧɚ ɰɟ ɩɢɬɚɧɧɹ ɜɢɡɧɚɱɟɧɧɹ
ɪɚɰɿɨɧɚɥɶɧɨʀ ɡɛɟɪɟɠɟɧɨɫɬɿ ɩɥɨɞɿɜ ɹɛɥɭɧɿ ɽ ɞɨɫɢɬɶ
ɚɤɬɭɚɥɶɧɢɦ Ɋɨɡɪɨɛɥɟɧɚ ɪɚɧɿɲɟ ɦɟɬɨɞɢɤɚ
ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɜɟɥɢɱɢɧɢ ɜɬɪɚɬ ɦɚɫɢ ɬɚ ɲɜɢɞɤɨɫɬɿ
ɡɪɨɫɬɚɧɧɹ ɤɿɥɶɤɨɫɬɿ ɮɿɡɿɨɥɨɝɿɱɧɢɯ ɪɨɡɥɚɞɿɜ ɬɚ
ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɯ ɡɚɯɜɨɪɸɜɚɧɶ ɩɪɢ ɡɛɟɪɿɝɚɧɧɿ ɩɥɨɞɿɜ
ɹɛɥɭɧɿ ɞɚɸɬɶɡɦɨɝɭɜɢɪɿɲɢɬɢɰɸɡɚɞɚɱɭ[10].  
 
Ɇɟɬɚɪɨɛɨɬɢ 
 
Ɂɚ ɞɨɩɨɦɨɝɨɸɦɟɬɨɞɿɜ ɿɧɬɟɪɩɨɥɹɰɿʀ ɨɬɪɢɦɚɧɢɯ
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɚɧɢɯ ɜɢɡɧɚɱɢɬɢ ɡɛɟɪɟɠɟɧɿɫɬɶ
ɩɥɨɞɿɜ ɹɛɥɭɧɿ ɡ ɜɢɯɨɞɨɦ ɫɬɚɧɞɚɪɬɧɨʀ ɩɪɨɞɭɤɰɿʀ ɧɟ
ɦɟɧɲɟ 
 
ȼɢɤɥɚɞɟɧɧɹɨɫɧɨɜɧɨɝɨɦɚɬɟɪɿɚɥɭ 
 
Ⱦɨɫɥɿɞɠɟɧɧɹɩɪɨɜɨɞɢɥɢɫɹɭ2003-ɪɨɤɚɯɜ
Ɇɟɥɿɬɨɩɨɥɶɫɶɤɨɦɭ ɪɚɣɨɧɿ Ɂɚɩɨɪɿɡɶɤɨʀ ɨɛɥɚɫɬɿ Ⱦɥɹ
ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɢ ɨɛɪɚɧɿ ɩɥɨɞɢ ɹɛɥɭɧɿ ɱɨɬɢɪɶɨɯ
ɫɨɪɬɿɜ ɹɤɿ ɜɧɟɫɟɧɿ ɞɨ Ⱦɟɪɠɚɜɧɨɝɨ ɪɟɽɫɬɪɭ ɫɨɪɬɿɜ
ɪɨɫɥɢɧɩɪɢɞɚɬɧɢɯɞɥɹɩɨɲɢɪɟɧɧɹɜɍɤɪɚʀɧɿȺɣɞɚɪɟɞ
Ƚɨɥɞɟɧ Ⱦɟɥɿɲɟɫ Ɋɟɧɟɬ ɋɢɦɢɪɟɧɤɚ Ɏɥɨɪɿɧɚ ɉɥɨɞɢ
ɛɭɥɢɡɿɛɪɚɧɿɭ ɡɧɿɦɚɥɶɧɿɣɫɬɚɞɿʀ ɫɬɢɝɥɨɫɬɿ ɡ ɫɚɞɿɜɳɨ
ɜɫɬɭɩɢɥɢ ɭ ɩɨɪɭ ɬɨɜɚɪɧɨɝɨ ɩɥɨɞɨɧɨɲɟɧɧɹ ɡ
ɧɨɪɦɚɥɶɧɨʀ ɭɪɨɠɚɣɧɿɫɬɸ ɬɚ ɞɨɛɪɢɦɮɿɬɨ ɫɚɧɿɬɚɪɧɢɦ
ɫɬɚɧɨɦ 
ɇɚ ɡɛɟɪɿɝɚɧɧɹ ɡɚɤɥɚɞɚɥɚɫɹ ɩɪɨɞɭɤɰɿɹ 
ɬɨɜɚɪɧɨɝɨ ɫɨɪɬɭ Ɍɟɦɩɟɪɚɬɭɪɚ ɭ ɤɚɦɟɪɿ ɡɛɟɪɿɝɚɧɧɹ
ɩɥɨɞɿɜɨɋɜɿɞɧɨɫɧɚɜɨɥɨɝɿɫɬɶɩɨɜɿɬɪɹ «  
ɉɪɢ ɚɧɚɥɿɡɿ ɬɚ ɨɛɪɨɛɰɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ
ɞɚɧɢɯ ɿ ɩɪɨɝɧɨɡɭɜɚɧɧɿ ɤɿɧɰɟɜɨɝɨ ɪɟɡɭɥɶɬɚɬɭ
ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɦɟɬɨɞɢ ɜɚɪɿɚɰɿɣɧɨʀ ɫɬɚɬɢɫɬɢɤɢ
ɩɪɨɜɨɞɢɥɢ ɦɚɬɟɦɚɬɢɱɧɭ ɨɛɪɨɛɤɭ ɩɚɪɧɢɣ ɿ
ɦɧɨɠɢɧɧɢɣ ɤɨɪɟɥɹɰɿɣɧɢɣ ɿ ɪɟɝɪɟɫɢɜɧɢɣ ɚɧɚɥɿɡɢ - ɡɚ
ȻȺȾɨɫɩɟɯɨɜɢɦ >1@ ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɤɨɦɩ
ɸɬɟɪɧɿ
ɩɪɨɝɪɚɦɢ06RIILFH([FHOɩɚɤɟɬ6WDWLVWLFDɿ
ɩɟɪɫɨɧɚɥɶɧɢɣɤɨɦɩ
ɸɬɟɪ 
 
Ɋɟɡɭɥɶɬɚɬɢɬɚʀɯɨɛɝɨɜɨɪɟɧɧɹ 
 
Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɧɚɲɢɯ ɞɨɫɥɿɞɠɟɧɶ ɫɟɪɟɞɧɹ
ɬɪɢɜɚɥɿɫɬɶɡɛɟɪɿɝɚɧɧɹɩɥɨɞɿɜɹɛɥɭɧɿɫɬɚɧɨɜɢɥɚɞɿɛ
ɡ ɜɢɯɨɞɨɦ ɫɬɚɧɞɚɪɬɧɨʀ ɩɪɨɞɭɤɰɿʀ  Ɇɿɧɥɢɜɿɫɬɶ
ɚɧɚɥɿɡɨɜɚɧɨɝɨ ɩɨɤɚɡɧɢɤɚ ɨɰɿɧɸɜɚɥɚɫɶ ɹɤ ɫɟɪɟɞɧɹ
(V=19,1%). 
Ɇɚɤɫɢɦɚɥɶɧɨɸ ɿ ɧɚɣɛɿɥɶɲ ɫɬɚɛɿɥɶɧɨɸ
ɬɪɢɜɚɥɿɫɬɸ ɡɛɟɪɿɝɚɧɧɹ ɡ ɫɟɪɟɞɧɿɦ ɜɢɯɨɞɨɦ
ɫɬɚɧɞɚɪɬɧɨʀ ɩɪɨɞɭɤɰɿʀ  ɯɚɪɚɤɬɟɪɢɡɭɜɚɥɢɫɹ
ɩɥɨɞɢɹɛɥɭɧɿɫɨɪɬɭɎɥɨɪɿɧɚɪɢɫ1 ). 
 Ɋɢɫ1 ± Ɍɪɢɜɚɥɿɫɬɶɡɛɟɪɿɝɚɧɧɹɩɥɨɞɿɜɹɛɥɭɧɿ
ɞɿɛɫɟɪɟɞɧɿ± ɪɪ 
 
ɇɚɣɦɟɧɲɚ ɬɪɢɜɚɥɿɫɬɶ ɡɛɟɪɿɝɚɧɧɹ ɡɚɮɿɤɫɨɜɚɧɚ
ɞɥɹ ɩɥɨɞɿɜ ɹɛɥɭɧɿ ɫɨɪɬɭȽɨɥɞɟɧȾɟɥɿɲɟɫɉɪɢ ɰɶɨɦɭ
ɜɢɯɿɞ ɫɬɚɧɞɚɪɬɧɨʀ ɩɪɨɞɭɤɰɿʀ ɩɥɨɞɿɜ ɞɚɧɨɝɨ ɫɨɪɬɭ
ɫɬɚɧɨɜɢɜɩɪɢɛɥɢɡɧɨȻɿɥɶɲɜɢɫɨɤɨɸɦɿɧɥɢɜɿɫɬɸ
ɞɚɧɨɝɨ ɩɨɤɚɡɧɢɤɚ ɜɿɞɪɿɡɧɹɥɢɫɹɩɥɨɞɢ ɫɨɪɬɿɜȺɣɞɚɪɟɞ
ɬɚɊɟɧɟɬɋɢɦɢɪɟɧɤɚ.  
Ɂ ɦɟɬɨɸ ɜɢɡɧɚɱɟɧɧɹ ɡɛɟɪɟɠɟɧɨɫɬɿ ɩɥɨɞɿɜ
ɹɛɥɭɧɿ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɫɨɪɬɿɜ ɡ ɜɢɯɨɞɨɦ ɫɬɚɧɞɚɪɬɧɨʀ
ɩɪɨɞɭɤɰɿʀ  ɛɭɜɩɪɨɜɟɞɟɧɢɣ ɪɟɝɪɟɫɿɣɧɢɣ ɚɧɚɥɿɡ ɬɚ
ɡɚ ɣɨɝɨ ɪɟɡɭɥɶɬɚɬɚɦɢ ɨɬɪɢɦɚɧɿ ɩɨɥɿɧɨɦɿɚɥɶɧɿ
ɡɚɥɟɠɧɨɫɬɿ « ɩɨɪɹɞɤɭ. Ⱥɥɟ ɜɫɬɚɧɨɜɢɬɢ
ɡɛɟɪɟɠɟɧɿɫɬɶɩɥɨɞɿɜɡɚɬɚɤɢɦɢɡɚɥɟɠɧɨɫɬɹɦɢɽɞɨɫɢɬɶ
ɫɤɥɚɞɧɨɸ ɡɚɞɚɱɟɸ ɚ ɨɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɦɚɸɬɶ
ɡɧɚɱɧɭ ɩɨɯɢɛɤɭ Ɍɨɦɭ ɞɥɹ ɜɫɬɚɧɨɜɥɟɧɧɹ ɬɨɱɧɢɯ
ɪɟɡɭɥɶɬɚɬɿɜɧɚɦɢɛɭɥɚɩɪɨɜɟɞɟɧɚɿɧɬɟɪɩɨɥɹɰɿɹɞɚɧɢɯ 
 
ɡɚɦɟɬɨɞɨɦɅɚɝɪɚɧɠɚ [12].   
Ⱦɥɹ ɿɧɬɟɪɩɨɥɹɰɿʀ ɡɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɦɢ
ɞɚɧɢɦɢ ɛɭɥɢ ɨɛɪɚɧɿ  ɫɭɦɿɠɧɿ ɬɨɱɤɢ ɦɿɠ ɹɤɢɦɢ
ɣɦɨɜɿɪɧɨ ɛɭɞɟ ɡɧɚɯɨɞɢɬɶɫɹ ɲɭɤɚɧɟ ɡɧɚɱɟɧɧɹ
ɡɛɟɪɟɠɟɧɨɫɬɿ ɩɥɨɞɿɜ ȱɧɬɟɪɩɨɥɹɰɿɸ ɜɢɤɨɧɭɜɚɥɢ ɡɚ
ɮɨɪɦɭɥɨɸɅɚɝɪɚɧɠɚɹɤɚɦɚɽɜɢɝɥɹɞ 
ɉɿɫɥɹɩɟɪɟɬɜɨɪɟɧɧɹɞɚɧɨʀɮɨɪɦɭɥɢɨɬɪɢɦɭɜɚɥɢ
ɪɿɜɧɹɧɧɹɜɢɞɭɍ ɚɯ2+bɯɫɬɚɪɨɡɜ¶ɹɡɭɜɚɥɢɣɨɝɨɩɪɢ
ɍ  Ɋɟɡɭɥɶɬɚɬɢ ɪɨɡɪɚɯɭɧɤɿɜ ɩɪɟɞɫɬɚɜɥɟɧɿ ɧɚ
ɪɢɫɭɧɤɭ. 
ɇɚɜɟɞɟɧɿ ɞɚɧɧɿ ɫɜɿɞɱɚɬɶ ɩɪɨ ɬɟ ɳɨ ɫɟɪɟɞɧɹ
ɪɨɡɪɚɯɭɧɤɨɜɚ ɡɛɟɪɟɠɟɧɿɫɬɶ ɩɥɨɞɿɜ ɹɛɥɭɧɿ ɛɭɥɚ ɞɟɳɨ
ɧɢɠɱɨɸ ɩɨɪɿɜɧɹɧɨ ɡ ɮɚɤɬɢɱɧɨ ɨɬɪɢɦɚɧɨɸ. 
Ɇɚɤɫɢɦɚɥɶɧɨɸ ɡɛɟɪɟɠɟɧɿɫɬɸ ɯɚɪɚɤɬɟɪɢɡɭɜɚɥɢɫɹ
ɩɥɨɞɢ ɹɛɥɭɧɿ ɫɨɪɬɭ Ɏɥɨɪɿɧɚ ɚ ɦɿɧɿɦɚɥɶɧɨɸ ± ɫɨɪɬɭ
ȽɨɥɞɟɧȾɟɥɿɲɟɫɉɥɨɞɢɹɛɥɭɧɿɫɨɪɬɭȽɨɥɞɟɧȾɟɥɿɲɟɫ
ɦɚɥɢ ɿ ɧɚɣɛɿɥɶɲɭ ɦɿɧɥɢɜɿɫɬɶ ɞɚɧɨɝɨ ɩɨɤɚɡɧɢɤɚ
(V=28,5%).   
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 Ɋɢɫ 2 ± ɋɟɪɟɞɧɹɡɛɟɪɟɠɟɧɿɫɬɶɩɥɨɞɿɜɹɛɥɭɧɿ
ɜɫɬɚɧɨɜɥɟɧɚɿɧɬɟɪɩɨɥɹɰɿɽɸɡɚɦɟɬɨɞɨɦɅɚɝɪɚɧɠɚ
ɞɿɛɫɟɪɟɞɧɽ± ɪɪ 
 
Ɂɚɝɚɥɶɧɨɜɿɞɨɦɨ ɳɨ ɧɚ ɡɛɟɪɟɠɟɧɿɫɬɶ ɿɫɬɨɬɧɢɣ
ɜɩɥɢɜɦɚɸɬɶɹɤɩɨɝɨɞɧɿɭɦɨɜɢɜɟɝɟɬɚɰɿɣɧɨɝɨɩɟɪɿɨɞɭ
ɬɚɤ ɿ ɤɨɦɩɨɧɟɧɬɢ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɧɚɤɨɩɢɱɟɧɿ
ɩɥɨɞɨɦɡɚɩɟɪɿɨɞɜɟɝɟɬɚɰɿʀ 
Ⱦɥɹ ɜɫɬɚɧɨɜɥɟɧɧɹ ɩɨɝɨɞɧɢɯ ɱɢɧɧɢɤɿɜ ɹɤɿ
ɦɚɸɬɶ ɧɚɣɛɿɥɶɲɢɣ ɜɩɥɢɜ ɧɚ ɡɛɟɪɟɠɟɧɿɫɬɶ ɩɥɨɞɿɜ
ɹɛɥɭɧɿ ɛɭɥɢ ɩɪɨɜɟɞɟɧɿ ɦɧɨɠɢɧɧɢɣ ɤɨɪɟɥɹɰɿɣɧɢɣ ɿ
ɪɟɝɪɟɫɿɣɧɢɣ ɚɧɚɥɿɡɢ Ɋɟɡɭɥɶɬɚɬɚɦɢ ɤɨɪɟɥɹɰɿɣɧɨɝɨ
ɚɧɚɥɿɡɭ ɜɫɬɚɧɨɜɥɟɧɨ ɳɨ ɡɛɟɪɟɠɟɧɿɫɬɶ ɩɥɨɞɿɜ ɹɛɥɭɧɿ
ɫɨɪɬɭ Ⱥɣɞɚɪɟɞ ɫɢɥɶɧɨ ɤɨɪɟɥɸɽ ɡ  ɩɨɝɨɞɧɢɦɢ
ɱɢɧɧɢɤɚɦɢ ɫɨɪɬɭȽɨɥɞɟɧȾɟɥɿɲɟɫ ± ɡ  ɫɨɪɬɭɊɟɧɟɬ
ɋɢɦɢɪɟɧɤɚ ± ɡ  ɚ ɫɨɪɬɭ Ɏɥɨɪɿɧɚ - ɡ  ɩɨɝɨɞɧɢɦɢ
ɱɢɧɧɢɤɚɦɢ ɪɢɫ ɋɟɪɟɞɧɹ ɡɛɟɪɟɠɟɧɿɫɬɶ ɩɥɨɞɿɜ
ɹɛɥɭɧɿ ɫɢɥɶɧɨ ɤɨɪɟɥɸɽ ɡ ɞɜɨɦɚ ɩɨɝɨɞɧɢɦɢ
ɱɢɧɧɢɤɚɦɢɫɟɪɟɞɧɿɦɚɤɫɢɦɚɥɶɧɿɬɟɦɩɟɪɚɬɭɪɢr=0,87) 
ɬɚ ɫɟɪɟɞɧɿ ɬɟɦɩɟɪɚɬɭɪɢ ɨɫɬɚɧɧɶɨɝɨ ɦɿɫɹɰɹ
ɮɨɪɦɭɜɚɧɧɹɩɥɨɞɿɜr=0,68). 
Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɦɧɨɠɢɧɧɨɝɨ ɪɟɝɪɟɫɿɣɧɨɝɨ
ɚɧɚɥɿɡɭ ɛɭɥɨɨɬɪɢɦɚɧɨɧɚɫɬɭɩɧɟɪɿɜɧɹɧɧɹ ɡɚɥɟɠɧɨɫɬɿ
ɡɛɟɪɟɠɟɧɨɫɬɿɩɥɨɞɿɜɹɛɥɭɧɿɜɿɞɩɨɝɨɞɧɢɯɱɢɧɧɢɤɿɜ:  
Ⱥɣɞɚɪɟɞ  
ɍ ɏ1 ± ɏ2ɏ3ɏ4 ± ɏ5 ± 
ɏ6 ± 420,454 
ɞɟɍ± ɡɛɟɪɟɠɟɧɿɫɬɶɩɥɨɞɿɜɹɛɥɭɧɿɞɿɛ 
ɏ1 ± ɋȺɌɡɚɜɟɝɟɬɚɰɿɣɧɢɣɩɟɪɿɨɞɋɜɦɟɠɚɯ
ɜɿɞɞɨɋ 
ɏ2 -  ɋȿɌɜɢɳɟɋɋɜɦɟɠɚɯɜɿɞɞɨ
ɋ 
ɏ3 ± ɫɟɪɟɞɧɿ ɦɚɤɫɢɦɚɥɶɧɿ ɬɟɦɩɟɪɚɬɭɪɢ
ɨɫɬɚɧɧɶɨɝɨ ɦɿɫɹɰɹ ɮɨɪɦɭɜɚɧɧɹ ɩɥɨɞɿɜ ɋ ɜ ɦɟɠɚɯ
ɜɿɞɞɨɋ 
ɏ4 ± ɫɟɪɟɞɧɿ ɦɿɧɿɦɚɥɶɧɿ ɬɟɦɩɟɪɚɬɭɪɢ
ɨɫɬɚɧɧɶɨɝɨ ɦɿɫɹɰɹ ɮɨɪɦɭɜɚɧɧɹ ɩɥɨɞɿɜ ɋ ɜ ɦɟɠɚɯ
ɜɿɞɞɨɋ 
ɏ5 ± ɫɟɪɟɞɧɿ ɬɟɦɩɟɪɚɬɭɪɢ ɨɫɬɚɧɧɶɨɝɨ ɦɿɫɹɰɹ
ɮɨɪɦɭɜɚɧɧɹɩɥɨɞɿɜɋɜɦɟɠɚɯɜɿɞɞɨɋ 
ɏ6 ± ɫɟɪɟɞɧɹ ȼȼɉ ɨɫɬɚɧɧɶɨɝɨ ɦɿɫɹɰɹ
ɮɨɪɦɭɜɚɧɧɹɩɥɨɞɿɜɜɦɟɠɚɯɜɿɞɞɨ 
ɉɪɢɰɶɨɦɭɤɨɟɮɿɰɿɽɧɬɦɧɨɠɢɧɧɨʀɤɨɪɟɥɹɰɿʀ5
ɞɨɪɿɜɧɸɜɚɜ  ɤɨɟɮɿɰɿɽɧɬ ɞɟɬɟɪɦɿɧɚɰɿʀ 52) ± 0,92, 
ɫɤɨɪɟɝɨɜɚɧɢɣɤɨɟɮɿɰɿɽɧɬɞɟɬɟɪɦɿɧɚɰɿʀ± ɤɪɢɬɟɪɿɣ
F(6,3) ±  ɪɿɜɟɧɶ ɡɧɚɱɢɦɨɫɬɿ ±  ɩɪɢ
ɫɬɚɧɞɚɪɬɧɿɣɩɨɦɢɥɰɿɨɰɿɧɤɢ± 19,231. 
ɉɿɫɥɹ ɜɢɤɥɸɱɟɧɧɹ ɡ ɪɿɜɧɹɧɧɹ ɱɢɧɧɢɤɿɜ ɹɤɿ ɭ
ɧɟɡɧɚɱɧɿɣ ɦɿɪɿ ɜɩɥɢɜɚɸɬɶ ɧɚ ɪɟɡɭɥɶɬɚɬ ɚ ɬɚɤɨɠ
ɤɨɥɿɧɟɚɪɧɢɯɩɿɞɫɭɦɤɨɜɟɪɿɜɧɹɧɧɹɩɪɢɣɧɹɥɨɜɢɝɥɹɞ 
 
 
 
Ɋɢɫ ± Ʉɨɪɟɥɹɰɿɣɧɿɡɜ¶ɹɡɤɢɦɿɠɡɛɟɪɟɠɟɧɿɫɬɸ
ɩɥɨɞɿɜɹɛɥɭɧɿɬɚɩɨɝɨɞɧɢɦɢ ɱɢɧɧɢɤɚɦɢɫɟɪɟɞɧɿ± 
ɪɪɋȺɌ± ɫɭɦɚɚɤɬɢɜɧɢɯɬɟɦɩɟɪɚɬɭɪɡɚ
ɜɟɝɟɬɚɰɿɣɧɢɣɩɟɪɿɨɞɋɋȿɌҹ- ɫɭɦɚɟɮɟɤɬɢɜɧɢɯ
ɬɟɦɩɟɪɚɬɭɪɜɢɳɟɋɋɋȿɌҹɋ± ɫɭɦɚ
ɟɮɟɤɬɢɜɧɢɯɬɟɦɩɟɪɚɬɭɪɜɢɳɟɋɋȽɌɄ± 
ɝɿɞɪɨɬɟɪɦɿɱɧɢɣɤɨɟɮɿɰɿɽɧɬɡɚɜɟɝɟɬɚɰɿɣɧɢɣɩɟɪɿɨɞ
ɄȾ± ɤɿɥɶɤɿɫɬɶɞɧɿɜɡɨɩɚɞɚɦɢɛɿɥɶɲɟɦɦɭɦɨɜɢ
ɨɫɬɚɧɧɶɨɝɨɦɿɫɹɰɹɮɨɪɦɭɜɚɧɧɹɩɥɨɞɿɜɋɌ± ɫɟɪɟɞɧɿ
ɬɟɦɩɟɪɚɬɭɪɢɋɋmaxT ± ɫɟɪɟɞɧɿɦɚɤɫɢɦɚɥɶɧɿ
ɬɟɦɩɟɪɚɬɭɪɢɋɋmɿnT ± ɫɟɪɟɞɧɿɦɿɧɿɦɚɥɶɧɿ
ɬɟɦɩɟɪɚɬɭɪɢɋȺmaxT ± ɚɛɫɨɥɸɬɧɿɦɚɤɫɢɦɚɥɶɧɿ
ɬɟɦɩɟɪɚɬɭɪɢɋɫɟɪȼȼɉ± ɫɟɪɟɞɧɹȼȼɉȺminȼȼɉ- 
ɚɛɫɨɥɸɬɧɚɦɿɧɿɦɚɥɶɧɚȼȼɉ 
 
ɍ ɏ1 ɏ3 ± 607,927, 
ɞɟɍ± ɡɛɟɪɟɠɟɧɿɫɬɶɩɥɨɞɿɜɹɛɥɭɧɿɞɿɛ 
ɏ1 ± ɋȺɌɡɚɜɟɝɟɬɚɰɿɣɧɢɣɩɟɪɿɨɞɋɜɦɟɠɚɯ
ɜɿɞɞɨɋ 
ɏ3 ± ɫɟɪɟɞɧɿ ɦɚɤɫɢɦɚɥɶɧɿ ɬɟɦɩɟɪɚɬɭɪɢ
ɨɫɬɚɧɧɶɨɝɨ ɦɿɫɹɰɹ ɮɨɪɦɭɜɚɧɧɹ ɩɥɨɞɿɜ ɋ ɜ ɦɟɠɚɯ
ɜɿɞ ɞɨɋ 
ɉɪɢɰɶɨɦɭɤɨɟɮɿɰɿɽɧɬɦɧɨɠɢɧɧɨʀɤɨɪɟɥɹɰɿʀ5
ɞɨɪɿɜɧɸɜɚɜ  ɤɨɟɮɿɰɿɽɧɬ ɞɟɬɟɪɦɿɧɚɰɿʀ 52) ± 0,82, 
ɫɤɨɪɟɝɨɜɚɧɢɣɤɨɟɮɿɰɿɽɧɬɞɟɬɟɪɦɿɧɚɰɿʀ± ɤɪɢɬɟɪɿɣ
F(2,7) ±  ɪɿɜɟɧɶ ɡɧɚɱɢɦɨɫɬɿ ±  ɩɪɢ
ɫɬɚɧɞɚɪɬɧɿɣɩɨɦɢɥɰɿɨɰɿɧɤɢ±19,306. 
ɉɪɢɜɚɬɧɿ ɤɨɟɮɿɰɿɽɧɬɢ ɟɥɚɫɬɢɱɧɨɫɬɿ ɨɛɨɯ
ɮɚɤɬɨɪɿɜ ɛɿɥɶɲɟ  ɮɚɤɬɨɪ ɏ1 ±  ɏ3 ±  ɳɨ
ɫɜɿɞɱɢɬɶɩɪɨʀɯɿɫɬɨɬɧɢɣɜɩɥɢɜɧɚɡɛɟɪɟɠɟɧɿɫɬɶɩɥɨɞɿɜ
ɹɛɥɭɧɿ ɫɨɪɬɭ Ⱥɣɞɚɪɟɞ  ɡ ɜɢɯɨɞɨɦ ɫɬɚɧɞɚɪɬɧɨʀ
ɩɪɨɞɭɤɰɿʀɧɟɦɟɧɲɟ 
ȽɨɥɞɟɧȾɟɥɿɲɟɫ 
ɍ ɏ1ɏ2 ± 684308, 
ISSN 2079-5459 (print)
ISSN 2413-4295 (online)
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ɞɟɍ± ɡɛɟɪɟɠɟɧɿɫɬɶɩɥɨɞɿɜɹɛɥɭɧɿɞɿɛ 
ɏ1 ± ɤɿɥɶɤɿɫɬɶɞɧɿɜɡɨɩɚɞɚɦɢɛɿɥɶɲɟɦɦɞɧɿɜ
ɜɦɟɠɚɯɜɿɞɞɨ 
ɏ2 ± ɚɛɫɨɥɸɬɧɚɦɿɧɿɦɚɥɶɧɚȼȼɉɨɫɬɚɧɧɶɨɝɨ
ɦɿɫɹɰɹɮɨɪɦɭɜɚɧɧɹɩɥɨɞɿɜɜɦɟɠɚɯɜɿɞɞɨ 
ɉɪɢɰɶɨɦɭɤɨɟɮɿɰɿɽɧɬɦɧɨɠɢɧɧɨʀɤɨɪɟɥɹɰɿʀ5
ɞɨɪɿɜɧɸɜɚɜ  ɤɨɟɮɿɰɿɽɧɬ ɞɟɬɟɪɦɿɧɚɰɿʀ 52) ± 0,74, 
ɫɤɨɪɟɝɨɜɚɧɢɣɤɨɟɮɿɰɿɽɧɬɞɟɬɟɪɦɿɧɚɰɿʀ± ɤɪɢɬɟɪɿɣ
F(2,7) ±  ɪɿɜɟɧɶ ɡɧɚɱɢɦɨɫɬɿ ±  ɩɪɢ
ɫɬɚɧɞɚɪɬɧɿɣɩɨɦɢɥɰɿɨɰɿɧɤɢ±27,364. 
ɉɪɢɜɚɬɧɿ ɤɨɟɮɿɰɿɽɧɬɢɟɥɚɫɬɢɱɧɨɫɬɿɮɚɤɬɨɪɭɏ1 
ɦɟɧɲɟ  (0,04 ɚ ɮɚɤɬɨɪɭ ɏ2 - ɛɿɥɶɲɟ   ɳɨ
ɫɜɿɞɱɢɬɶ ɩɪɨ ɣɨɝɨ ɛɿɥɶɲ ɿɫɬɨɬɧɢɣ ɜɩɥɢɜ ɧɚ
ɡɛɟɪɟɠɟɧɿɫɬɶ ɩɥɨɞɿɜ ɹɛɥɭɧɿ ɫɨɪɬɭ Ƚɨɥɞɟɧ Ⱦɟɥɿɲɟɫ ɡ
ɜɢɯɨɞɨɦɫɬɚɧɞɚɪɬɧɨʀɩɪɨɞɭɤɰɿʀɧɟɦɟɧɲɟ 
Ɉɬɠɟɨɫɧɨɜɧɢɦɩɨɝɨɞɧɢɦɱɢɧɧɢɤɨɦɹɤɢɣɦɚɽ
ɧɚɣɛɿɥɶɲ ɿɫɬɨɬɧɢɣ ɜɩɥɢɜ ɧɚ ɡɛɟɪɟɠɟɧɿɫɬɶ ɩɥɨɞɿɜ
ɹɛɥɭɧɿɫɨɪɬɭȽɨɥɞɟɧȾɟɥɿɲɟɫɽɚɛɫɨɥɸɬɧɚɦɿɧɿɦɚɥɶɧɚ
ɜɿɞɧɨɫɧɚ ɜɨɥɨɝɿɫɬɶ ɩɨɜɿɬɪɹ ɨɫɬɚɧɧɶɨɝɨ ɦɿɫɹɰɹ
ɮɨɪɦɭɜɚɧɧɹɩɥɨɞɿɜ 
Ɋɟɧɟɬɋɢɦɢɪɟɧɤɚ 
ɍ ɏ2 ± ɏ1 ± ɏ3 ±ɏ4ɏ5 ± 
± 6,390 6 ɏ7 ± 237,083 
ɞɟɍ± ɡɛɟɪɟɠɟɧɿɫɬɶɩɥɨɞɿɜɹɛɥɭɧɿɞɿɛ 
     ɏ1 ± ɋȺɌɡɚɪɿɤɋɜɦɟɠɚɯɜɿɞɞɨɋ 
     ɏ2 -  ɋȿɌɜɢɳɟɋɋɜɦɟɠɚɯɜɿɞɞɨ
ɋ 
      ɏ3± ɋȿɌɜɢɳɟɋɋɜɦɟɠɚɯɜɿɞɞɨ
ɋ 
ɏ4 ± ȽɌɄɡɚɜɟɝɟɬɚɰɿɣɧɢɣɩɟɪɿɨɞɜɨɜ ɦɟɠɚɯ
ɜɿɞɞɨɜɨ 
 ɏ5 - ɚɛɫɨɥɸɬɧɿ ɦɚɤɫɢɦɚɥɶɧɿ ɬɟɦɩɟɪɚɬɭɪɢ
ɨɫɬɚɧɧɶɨɝɨ ɦɿɫɹɰɹ ɮɨɪɦɭɜɚɧɧɹ ɩɥɨɞɿɜ ɋ ɜ ɦɟɠɚɯ
ɜɿɞɞɨɋ 
ɏ6 ± ɫɟɪɟɞɧɿ ɬɟɦɩɟɪɚɬɭɪɢ ɨɫɬɚɧɧɶɨɝɨ ɦɿɫɹɰɹ
ɮɨɪɦɭɜɚɧɧɹɩɥɨɞɿɜɋɜɦɟɠɚɯɜɿɞɞɨɋ 
ɏ7 ± ɫɟɪɟɞɧɹ ɦɿɧɿɦɚɥɶɧɚ ȼȼɉ ɨɫɬɚɧɧɶɨɝɨ
ɦɿɫɹɰɹɮɨɪɦɭɜɚɧɧɹɩɥɨɞɿɜ ɜɦɟɠɚɯ ɜɿɞ  ɞɨ 
%) 
ɉɪɢɰɶɨɦɭɤɨɟɮɿɰɿɽɧɬɦɧɨɠɢɧɧɨʀɤɨɪɟɥɹɰɿʀ5
ɞɨɪɿɜɧɸɜɚɜ  ɤɨɟɮɿɰɿɽɧɬ ɞɟɬɟɪɦɿɧɚɰɿʀ 52) ± 0,77, 
ɫɤɨɪɟɝɨɜɚɧɢɣɤɨɟɮɿɰɿɽɧɬɞɟɬɟɪɦɿɧɚɰɿʀ± ɤɪɢɬɟɪɿɣ
F(7,2) ±  ɪɿɜɟɧɶ ɡɧɚɱɢɦɨɫɬɿ ±  ɩɪɢ
ɫɬɚɧɞɚɪɬɧɿɣɩɨɦɢɥɰɿɨɰɿɧɤɢ± 42,931. 
ɉɿɞɫɭɦɤɨɜɟ ɪɿɜɧɹɧɧɹ ɞɥɹ ɞɚɧɨɝɨ ɫɨɪɬɭ ɦɚɽ 
ɜɢɝɥɹɞ 
ɍ ɏ5 ± ɏ4 ± 219,787, 
ɞɟɍ± ɡɛɟɪɟɠɟɧɿɫɬɶɩɥɨɞɿɜɹɛɥɭɧɿɞɿɛ 
ɏ4 ± ȽɌɄɡɚɜɟɝɟɬɚɰɿɣɧɢɣɩɟɪɿɨɞɜɨɜɦɟɠɚɯ
ɜɿɞɞɨɜɨ 
 ɏ5 - ɚɛɫɨɥɸɬɧɿ ɦɚɤɫɢɦɚɥɶɧɿ ɬɟɦɩɟɪɚɬɭɪɢ
ɨɫɬɚɧɧɶɨɝɨ ɦɿɫɹɰɹ ɮɨɪɦɭɜɚɧɧɹ ɩɥɨɞɿɜ ɋ ɜ ɦɟɠɚɯ
ɜɿɞɞɨɋ 
ɉɪɢɰɶɨɦɭɤɨɟɮɿɰɿɽɧɬɦɧɨɠɢɧɧɨʀɤɨɪɟɥɹɰɿʀ5
ɞɨɪɿɜɧɸɜɚɜ  ɤɨɟɮɿɰɿɽɧɬ ɞɟɬɟɪɦɿɧɚɰɿʀ 52) ± 0,75, 
ɫɤɨɪɟɝɨɜɚɧɢɣɤɨɟɮɿɰɿɽɧɬɞɟɬɟɪɦɿɧɚɰɿʀ± ɤɪɢɬɟɪɿɣ
F(2,7) ±  ɪɿɜɟɧɶ ɡɧɚɱɢɦɨɫɬɿ ±  ɩɪɢ
ɫɬɚɧɞɚɪɬɧɿɣɩɨɦɢɥɰɿɨɰɿɧɤɢ±24,011. 
ɉɪɢɜɚɬɧɿ ɤɨɟɮɿɰɿɽɧɬɢɟɥɚɫɬɢɱɧɨɫɬɿɮɚɤɬɨɪɭɏ4 
ɦɟɧɲɟɜɨɚɮɚɤɬɨɪɭɏ5 - ɛɿɥɶɲɟɳɨ
ɫɜɿɞɱɢɬɶ ɩɪɨ ɣɨɝɨ ɛɿɥɶɲ ɿɫɬɨɬɧɢɣ ɜɩɥɢɜ ɧɚ
ɡɛɟɪɟɠɟɧɿɫɬɶɩɥɨɞɿɜɹɛɥɭɧɿɫɨɪɬɭɊɟɧɟɬɋɢɦɢɪɟɧɤɚɡ
ɜɢɯɨɞɨɦɫɬɚɧɞɚɪɬɧɨʀɩɪɨɞɭɤɰɿʀɧɟɦɟɧɲɟ 
Ɉɬɠɟɨɫɧɨɜɧɢɦɩɨɝɨɞɧɢɦɱɢɧɧɢɤɨɦɹɤɢɣɦɚɽ
ɧɚɣɛɿɥɶɲ ɿɫɬɨɬɧɢɣ ɜɩɥɢɜ ɧɚ ɡɛɟɪɟɠɟɧɿɫɬɶ ɩɥɨɞɿɜ
ɹɛɥɭɧɿ ɫɨɪɬɭ Ɋɟɧɟɬ ɋɢɦɢɪɟɧɤɚ ɽ ɚɛɫɨɥɸɬɧɿ
ɦɚɤɫɢɦɚɥɶɧɿ ɬɟɦɩɟɪɚɬɭɪɢ ɨɫɬɚɧɧɶɨɝɨ ɦɿɫɹɰɹ
ɮɨɪɦɭɜɚɧɧɹɩɥɨɞɿɜ.  
Ɏɥɨɪɿɧɚ 
ɍ ɏ1 ɏ2ɏ3 ±472,239 
ɞɟɍ± ɡɛɟɪɟɠɟɧɿɫɬɶɩɥɨɞɿɜɹɛɥɭɧɿɞɿɛ 
ɏ1 ± ɫɟɪɟɞɧɿ ɦɚɤɫɢɦɚɥɶɧɿ ɬɟɦɩɟɪɚɬɭɪɢ
ɨɫɬɚɧɧɶɨɝɨ ɦɿɫɹɰɹ ɮɨɪɦɭɜɚɧɧɹ ɩɥɨɞɿɜ ɋ ɜ ɦɟɠɚɯ
ɜɿɞɞɨɋ 
ɏ2 ± ɫɟɪɟɞɧɿ ɦɿɧɿɦɚɥɶɧɿ ɬɟɦɩɟɪɚɬɭɪɢ
ɨɫɬɚɧɧɶɨɝɨ ɦɿɫɹɰɹ ɮɨɪɦɭɜɚɧɧɹ ɩɥɨɞɿɜ ɋ ɜ ɦɟɠɚɯ
ɜɿɞɞɨɋ 
ɏ3 ± ɫɟɪɟɞɧɿ ɬɟɦɩɟɪɚɬɭɪɢ ɨɫɬɚɧɧɶɨɝɨ ɦɿɫɹɰɹ
ɮɨɪɦɭɜɚɧɧɹɩɥɨɞɿɜɋɜɦɟɠɚɯɜɿɞɞɨɋ 
ɉɪɢɰɶɨɦɭɤɨɟɮɿɰɿɽɧɬɦɧɨɠɢɧɧɨʀɤɨɪɟɥɹɰɿʀ5
ɞɨɪɿɜɧɸɜɚɜ  ɤɨɟɮɿɰɿɽɧɬ ɞɟɬɟɪɦɿɧɚɰɿʀ 52) ± 0,90, 
ɫɤɨɪɟɝɨɜɚɧɢɣɤɨɟɮɿɰɿɽɧɬɞɟɬɟɪɦɿɧɚɰɿʀ± ɤɪɢɬɟɪɿɣ
F(3,6) ±  ɪɿɜɟɧɶ ɡɧɚɱɢɦɨɫɬɿ ±  ɩɪɢ
ɫɬɚɧɞɚɪɬɧɿɣɩɨɦɢɥɰɿɨɰɿɧɤɢ± 15,236. 
ɉɿɞɫɭɦɤɨɜɟɪɿɜɧɹɧɧɹɦɚɽ ɜɢɝɥɹɞ 
ɍ ɏ1 ɏ2 ± 472,888, 
ɞɟɍ± ɡɛɟɪɟɠɟɧɿɫɬɶɩɥɨɞɿɜɹɛɥɭɧɿɞɿɛ 
ɏ1 ± ɫɟɪɟɞɧɿ ɦɚɤɫɢɦɚɥɶɧɿ ɬɟɦɩɟɪɚɬɭɪɢ
ɨɫɬɚɧɧɶɨɝɨ ɦɿɫɹɰɹ ɮɨɪɦɭɜɚɧɧɹ ɩɥɨɞɿɜ ɋ ɜ ɦɟɠɚɯ
ɜɿɞɞɨɋ 
ɏ2 ± ɫɟɪɟɞɧɿ ɦɿɧɿɦɚɥɶɧɿ ɬɟɦɩɟɪɚɬɭɪɢ
ɨɫɬɚɧɧɶɨɝɨ ɦɿɫɹɰɹ ɮɨɪɦɭɜɚɧɧɹ ɩɥɨɞɿɜ ɋ ɜ ɦɟɠɚɯ
ɜɿɞɞɨɋ 
ɉɪɢɰɶɨɦɭɤɨɟɮɿɰɿɽɧɬɦɧɨɠɢɧɧɨʀɤɨɪɟɥɹɰɿʀ5
ɞɨɪɿɜɧɸɜɚɜ  ɤɨɟɮɿɰɿɽɧɬ ɞɟɬɟɪɦɿɧɚɰɿʀ 52) ± 0,90, 
ɫɤɨɪɟɝɨɜɚɧɢɣɤɨɟɮɿɰɿɽɧɬɞɟɬɟɪɦɿɧɚɰɿʀ± ɤɪɢɬɟɪɿɣ
F(2,7) ± ɪɿɜɟɧɶ ɡɧɚɱɢɦɨɫɬɿ ±  ɩɪɢ
ɫɬɚɧɞɚɪɬɧɿɣɩɨɦɢɥɰɿɨɰɿɧɤɢ±14,131. 
ɉɪɢɜɚɬɧɢɣɤɨɟɮɿɰɿɽɧɬɟɥɚɫɬɢɱɧɨɫɬɿɮɚɤɬɨɪɭɏ2 
ɦɟɧɲɟ   ɚ ɮɚɤɬɨɪɭ ɏ1 - ɛɿɥɶɲɟ   ɳɨ
ɫɜɿɞɱɢɬɶ ɩɪɨ ɣɨɝɨ ɛɿɥɶɲ ɿɫɬɨɬɧɢɣ ɜɩɥɢɜ ɧɚ
ɡɛɟɪɟɠɟɧɿɫɬɶɩɥɨɞɿɜɹɛɥɭɧɿɫɨɪɬɭɎɥɨɪɿɧɚɡɜɢɯɨɞɨɦ
ɫɬɚɧɞɚɪɬɧɨʀɩɪɨɞɭɤɰɿʀɧɟɦɟɧɲɟ 
Ɉɬɠɟɨɫɧɨɜɧɢɦɩɨɝɨɞɧɢɦɱɢɧɧɢɤɨɦɹɤɢɣɦɚɽ
ɧɚɣɛɿɥɶɲ ɿɫɬɨɬɧɢɣ ɜɩɥɢɜ ɧɚ ɡɛɟɪɟɠɟɧɿɫɬɶ ɩɥɨɞɿɜ
ɹɛɥɭɧɿ ɫɨɪɬɭ Ɏɥɨɪɿɧɚ ɽ ɫɟɪɟɞɧɿ ɦɚɤɫɢɦɚɥɶɧɿ
ɬɟɦɩɟɪɚɬɭɪɢɨɫɬɚɧɧɶɨɝɨɦɿɫɹɰɹɮɨɪɦɭɜɚɧɧɹɩɥɨɞɿɜ 
ɋɟɪɟɞɧɽɩɨɹɛɥɭɤɚɦ 
ɍ ɏ1 ± ɏ2 ±260,926 
ɞɟɍ± ɡɛɟɪɟɠɟɧɿɫɬɶɩɥɨɞɿɜɹɛɥɭɧɿɞɿɛ 
ɏ1 ± ɫɟɪɟɞɧɿ ɦɚɤɫɢɦɚɥɶɧɿ ɬɟɦɩɟɪɚɬɭɪɢ
ɨɫɬɚɧɧɶɨɝɨ ɦɿɫɹɰɹ ɮɨɪɦɭɜɚɧɧɹ ɩɥɨɞɿɜ ɋ ɜ ɦɟɠɚɯ
ɜɿɞɞɨɋ 
ɏ2 ± ɫɟɪɟɞɧɿ ɬɟɦɩɟɪɚɬɭɪɢ ɨɫɬɚɧɧɶɨɝɨ ɦɿɫɹɰɹ
ɮɨɪɦɭɜɚɧɧɹɩɥɨɞɿɜɋɜɦɟɠɚɯɜɿɞɞɨɋ 
ɉɪɢɰɶɨɦɭɤɨɟɮɿɰɿɽɧɬɦɧɨɠɢɧɧɨʀɤɨɪɟɥɹɰɿʀ5
ɞɨɪɿɜɧɸɜɚɜ  ɤɨɟɮɿɰɿɽɧɬ ɞɟɬɟɪɦɿɧɚɰɿʀ (R2) ± 0,76, 
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ɫɤɨɪɟɝɨɜɚɧɢɣɤɨɟɮɿɰɿɽɧɬɞɟɬɟɪɦɿɧɚɰɿʀ± ɤɪɢɬɟɪɿɣ
F(2,7) ±  ɪɿɜɟɧɶ ɡɧɚɱɢɦɨɫɬɿ ±  ɩɪɢ
ɫɬɚɧɞɚɪɬɧɿɣɩɨɦɢɥɰɿɨɰɿɧɤɢ± 15,568. 
ɋɟɪɟɞɧɶɨɫɨɪɬɨɜɟ ɩɿɞɫɭɦɤɨɜɟ ɪɿɜɧɹɧɧɹ  ɦɚɽ
ɜɢɝɥɹɞ 
ɍ ɏ1 ± 262,125, 
ɞɟɍ± ɡɛɟɪɟɠɟɧɿɫɬɶɩɥɨɞɿɜɹɛɥɭɧɿɞɿɛ 
ɏ1 ± ɫɟɪɟɞɧɿ ɦɚɤɫɢɦɚɥɶɧɿ ɬɟɦɩɟɪɚɬɭɪɢ
ɨɫɬɚɧɧɶɨɝɨ ɦɿɫɹɰɹ ɮɨɪɦɭɜɚɧɧɹ ɩɥɨɞɿɜ ɋ ɜ ɦɟɠɚɯ
ɜɿɞɞɨɋ 
ɉɪɢɰɶɨɦɭɤɨɟɮɿɰɿɽɧɬɦɧɨɠɢɧɧɨʀɤɨɪɟɥɹɰɿʀ5
ɞɨɪɿɜɧɸɜɚɜ  ɤɨɟɮɿɰɿɽɧɬ ɞɟɬɟɪɦɿɧɚɰɿʀ 52) ± 0,76, 
ɫɤɨɪɟɝɨɜɚɧɢɣɤɨɟɮɿɰɿɽɧɬɞɟɬɟɪɦɿɧɚɰɿʀ± ɤɪɢɬɟɪɿɣ
F(1,8) ± ɪɿɜɟɧɶ ɡɧɚɱɢɦɨɫɬɿ ±  ɩɪɢ
ɫɬɚɧɞɚɪɬɧɿɣɩɨɦɢɥɰɿɨɰɿɧɤɢ±14,625. 
Ɉɬɠɟɨɫɧɨɜɧɢɦɩɨɝɨɞɧɢɦɱɢɧɧɢɤɨɦɹɤɢɣɦɚɽ
ɧɚɣɛɿɥɶɲ ɿɫɬɨɬɧɢɣ ɜɩɥɢɜ ɧɚ ɡɛɟɪɟɠɟɧɿɫɬɶ ɩɥɨɞɿɜ
ɹɛɥɭɧɿɽɫɟɪɟɞɧɿɦɚɤɫɢɦɚɥɶɧɿɬɟɦɩɟɪɚɬɭɪɢɨɫɬɚɧɧɶɨɝɨ
ɦɿɫɹɰɹɮɨɪɦɭɜɚɧɧɹɩɥɨɞɿɜ 
Ⱦɥɹ ɜɫɬɚɧɨɜɥɟɧɧɹ ɜɢɡɧɚɱɚɥɶɧɨɝɨ ɱɢɧɧɢɤɚ
ɫɟɪɟɞ ɤɨɦɩɨɧɟɧɬɿɜ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɬɚ ɹɤɿɫɧɢɯ
ɩɨɤɚɡɧɢɤɿɜɩɥɨɞɿɜɭɮɨɪɦɭɜɚɧɧɿʀɯɡɛɟɪɟɠɟɧɨɫɬɿɛɭɥɚ
ɩɪɨɜɟɞɟɧɚ ɤɨɦɩɥɟɤɫɧɚ ɿɧɬɟɝɪɚɥɶɧɚ ɨɰɿɧɤɚ ɬɚ
ɜɢɡɧɚɱɟɧɿɡɧɚɱɟɧɧɹɩɪɿɨɪɢɬɟɬɿɜɤɨɠɧɨɝɨɩɨɤɚɡɧɢɤɚ 
Ʉɨɦɩɥɟɤɫɧɚ ɿɧɬɟɝɪɚɥɶɧɚ ɨɰɿɧɤɚ ɜɢɤɨɧɭɜɚɥɚɫɶ
ɡɚ ɦɟɬɨɞɨɦ ɚɧɚɥɿɡɭ ɿɽɪɚɪɯɿɣ Ɍ ɋɚɚɬɢ [13] Ɇɚɬɪɢɰɿ
ɩɚɪɧɢɯ ɩɨɪɿɜɧɹɧɶ ɛɭɥɢ ɪɨɡɪɨɛɥɟɧɿ ɧɚ ɨɫɧɨɜɿ
ɤɨɟɮɿɰɿɽɧɬɿɜ ɤɨɪɟɥɹɰɿʀ ɦɿɠ ɤɨɦɩɨɧɟɧɬɚɦɢ ɯɿɦɿɱɧɨɝɨ
ɫɤɥɚɞɭ ɩɥɨɞɿɜ ɬɚ ʀɯ ɡɛɟɪɟɠɟɧɿɫɬɸ Ɉɬɪɢɦɚɧɿ ɜ
ɪɟɡɭɥɶɬɚɬɿ ɪɨɡɪɚɯɭɧɤɿɜ ɜɟɤɬɨɪɢ ɩɪɿɨɪɢɬɟɬɿɜ ɧɚɜɟɞɟɧɿ
ɧɚɪɢɫɭɧɤɭ4. 
 
 
 
Ɋɢɫ4 ± ȼɟɤɬɨɪɢɩɪɿɨɪɢɬɟɬɿɜɤɨɦɩɨɧɟɧɬɿɜ
ɯɿɦɿɱɧɨɝɨɫɤɥɚɞɭɬɚɩɨɤɚɡɧɢɤɿɜɹɤɨɫɬɿɩɥɨɞɿɜɹɛɥɭɧɿ: 
ȼɆ± ɜɬɪɚɬɢɦɚɫɢɏ± ɯɜɨɪɨɛɢɐ± ɰɭɤɪɢɄ± 
ɨɪɝɚɧɿɱɧɿɤɢɫɥɨɬɢȺɄ± ɚɫɤɨɪɛɿɧɨɜɚɤɢɫɥɨɬɚɋɈȾ± 
ɚɤɬɢɜɧɿɫɬɶɫɭɩɟɪɨɤɫɢɞɞɢɫɦɭɬɚɡɢɉɈ± ɚɤɬɢɜɧɿɫɬɶ
ɩɟɪɨɤɫɢɞɚɡɢɐɄȱ± ɰɭɤɪɨɜɨ-ɤɢɫɥɨɬɧɢɣɿɧɞɟɤɫɐȼȱ± 
ɰɭɤɪɨɜɨ-ɜɿɬɚɦɿɧɧɢɣɿɧɞɟɤɫɎɉɎɈ± 
ɮɟɧɨɥɢɩɨɥɿɮɟɧɨɥɨɤɫɢɞɚɡɚ. 
 
Ɉɬɪɢɦɚɧɿɩɪɿɨɪɢɬɟɬɢɫɜɿɞɱɚɬɶɩɪɨɞɨɦɿɧɭɸɱɢɣ
ɜɩɥɢɜɩɨɤɚɡɧɢɤɚɮɟɧɨɥɢɩɨɥɿɮɟɧɨɥɨɤɫɢɞɚɡɚɎɉɎɈ) 
ɧɚ ɡɛɟɪɟɠɟɧɿɫɬɶ ɩɥɨɞɿɜ ɹɛɥɭɧɿ ɫɨɪɬɭ Ɋɟɧɟɬ
ɋɢɦɢɪɟɧɤɚȼɚɝɨɦɢɣɜɩɥɢɜɧɚɚɧɚɥɿɡɨɜɚɧɢɣɩɨɤɚɡɧɢɤ
ɞɥɹ ɩɥɨɞɿɜ ɞɚɧɨɝɨ ɫɨɪɬɭ ɦɚɸɬɶ ɬɚɤɨɠ ɿ
ɧɢɡɶɤɨɦɨɥɟɤɭɥɹɪɧɿɚɧɬɢɨɤɫɢɞɚɧɬɢɮɟɧɨɥɢ Ɏɰɭɤɪɢ 
ɐ ɬɚ ɚɤɬɢɜɧɿɫɬɶ ɋɈȾ Ⱦɥɹ ɡɛɟɪɟɠɟɧɨɫɬɿ ɩɥɨɞɿɜ
ɹɛɥɭɧɿ ɫɨɪɬɿɜ Ɏɥɨɪɿɧɚ ɿ Ⱥɣɞɚɪɟɞ ɜɢɡɧɚɱɚɥɶɧɨɸ ɽ ɞɿɹ
ɚɧɬɢɨɤɫɢɞɚɧɬɧɢɯɮɟɪɦɟɧɬɿɜɩɪɢɱɨɦɭɞɥɹɹɛɥɭɤɫɨɪɬɭ
Ɏɥɨɪɿɧɚ ± ɞɨɦɿɧɭɸɱɨɸ ɽ ɚɤɬɢɜɧɿɫɬɶ ɩɟɪɨɤɫɢɞɚɡɢ 
ɉɈɚɫɨɪɬɭȺɣɞɚɪɟɞ- ɋɈȾɄɪɿɦɬɨɝɨɡɛɟɪɟɠɟɧɿɫɬɶ
ɹɛɥɭɤ ɫɨɪɬɭ Ɏɥɨɪɿɧɚ ɡɧɚɱɧɨɸ ɦɿɪɨɸ ɡɚɥɟɠɢɬɶ ɜɿɞ
ɜɦɿɫɬɭɮɟɧɨɥɶɧɢɯɫɩɨɥɭɤɬɚɜɿɥɶɧɢɯɤɢɫɥɨɬ 
ɓɨ ɫɬɨɫɨɜɧɨ ɩɥɨɞɿɜ ɹɛɥɭɧɿ ɫɨɪɬɭ Ƚɨɥɞɟɧ
Ⱦɟɥɿɲɟɫ ɬɨ ʀɯ ɡɛɟɪɟɠɟɧɿɫɬɶ ɜ ɩɟɪɲɭ ɱɟɪɝɭ ɡɚɥɟɠɢɬɶ
ɜɿɞ  ɪɿɜɧɹ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɯ ɡɚɯɜɨɪɸɜɚɧɶ ɬɚ
ɮɿɡɿɨɥɨɝɿɱɧɢɯ ɪɨɡɥɚɞɿɜ ɹɤɿ ɽ ɧɚɫɥɿɞɤɨɦ ɧɚɞɦɿɪɧɢɯ
ɜɬɪɚɬɦɚɫɢ 
Ɍɚɤɢɦ ɱɢɧɨɦ ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɤɢ ɳɨ
ɪɨɡɪɚɯɨɜɚɧɿ ɜɟɤɬɨɪɢ ɩɪɿɨɪɢɬɟɬɿɜ ɜɩɥɢɜɭ ɤɨɦɩɨɧɟɧɬɿɜ
ɯɿɦɿɱɧɨɝɨɫɤɥɚɞɭɬɚɩɨɤɚɡɧɢɤɿɜɹɤɨɫɬɿɧɚɡɛɟɪɟɠɟɧɿɫɬɶ
ɩɥɨɞɿɜ ɹɛɥɭɧɿ ɰɿɥɤɨɦ ɭɡɝɨɞɠɭɸɬɶɫɹ ɡ ɪɨɡɪɚɯɨɜɚɧɢɦɢ 
ɜɟɤɬɨɪɚɦɢ ɩɪɿɨɪɢɬɟɬɿɜ ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɝɨ ɫɬɚɬɭɫɭ 
ɪɢɫ [14].  
 
 
 
Ɋɢɫ 5 ± ȼɟɤɬɨɪɢɩɪɿɨɪɢɬɟɬɿɜɤɨɦɩɨɧɟɧɬɿɜ
ɚɧɬɢɨɤɫɢɞɚɧɬɧɨʀɫɢɫɬɟɦɢɩɥɨɞɿɜɹɛɥɭɧɿ 
 
ȼɢɤɥɸɱɟɧɧɹ ɫɬɚɧɨɜɥɹɬɶ ɩɥɨɞɢ ɹɛɥɭɧɿ ɫɨɪɬɭ
Ƚɨɥɞɟɧ Ⱦɟɥɿɲɟɫ ɜ ɹɤɢɯ ɧɚɞɦɿɪɧɿ ɜɬɪɚɬɢ ɦɚɫɢ
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Ⱥɣɞɚɪɟɞ ɜɢɡɧɚɱɚɥɶɧɨɸ ɽ ɞɿɹ
ɚɧɬɢɨɤɫɢɞɚɧɬɧɢɯɮɟɪɦɟɧɬɿɜ 
4. ɇɚɞɦɿɪɧɿ ɜɬɪɚɬɢ ɦɚɫɢ ɩɪɢ ɡɛɟɪɿɝɚɧɧɿ ɩɥɨɞɿɜ
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ɡɚɯɢɫɬɭɬɚɿɫɬɨɬɧɨɡɧɢɠɭɸɬɶɡɛɟɪɟɠɟɧɿɫɬɶ. 
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